Patterns of Cerebrovascular Disease in Japanese and Other Population Groups in Hawaii: An Angiographical Study • Angiograms of the carotid system were analyzed for incidence and type of intracranial and extracranial lesions in 296 patients with a final diagnosis of non-hemorrhagic stroke. These patients represent all the major ethnic groups in Hawaii. A significant difference was found between the ratio of frequency of involvement of the extracranial and intracranial vessels in Caucasian and that in the Hawaiian-born Japanese populations, similar to that reported by others in native Japanese. The Filipino, Chinese, Hawaiian and part-Hawaiian populations showed no such significant difference.
• Angiograms of the carotid system were analyzed for incidence and type of intracranial and extracranial lesions in 296 patients with a final diagnosis of non-hemorrhagic stroke. These patients represent all the major ethnic groups in Hawaii. A significant difference was found between the ratio of frequency of involvement of the extracranial and intracranial vessels in Caucasian and that in the Hawaiian-born Japanese populations, similar to that reported by others in native Japanese. The Filipino, Chinese, Hawaiian and part-Hawaiian populations showed no such significant difference.
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• Reports on cerebrovascular disease in the various racial groups in Hawaii have been few and based mainly on mortality and autopsy data. 13 Differences have been shown in the incidence of cerebrovascular disease in native Japanese and migrant Japanese.
35 A long-term clinical study of these Japanese populations is in progress. 6 The incidence of intracranial and extracranial stroke lesions has been demonstrated to be different in native Japanese and Caucasian populations. 7 The present investigation was undertaken to determine if this difference persists in Hawaiian-born Japanese and if similar differences exist in other racial groups in Hawaii.
Methods
The medical records of all patients admitted to the three largest acute care hospitals in Honolulu, Hawaii, over a fiveyear period (1968 through 1972) with a final neurological diagnosis of cerebrovascular disease (HICDA code numbers 432 through 437) and who had had angiographical studies during their hospitalization were reviewed by professional medical record librarians. The specific cerebrovascular diagnosis, age, sex, race and place of birth of the patient, the angiographical procedure and any intracranial or vascular surgical procedures or autopsies performed were recorded.
Angiography in these patients had been performed by a number of neurosurgeons and vascular surgeons and a few radiologists with a variety of techniques and with very few studies of the vertebrobasilar system. In view of this and the fact that the overwhelming occurrence of extracranial cerebrovascular lesions is at the common carotid bifurcation, 7 ' 8 only standard common carotid arteriography or arch aortography with visualization of the internal carotid artery and the intracranial vessels in at least two projections was utilized in this study. The degree of stenosis of the extracranial internal carotid and the intracranial vessels was measured according to the method given by Alter et al., 9 relating the diameter of the narrowed lumen to the lumen proximal to the stenosis. Only lesions producing greater than 25% narrowing or showing a definite ulceration were considered abnormal. Extracranial stenosis of the internal carotid artery was divided according to type into smooth, irregular and ulcerated.
Results
A total of 464 patients with a diagnosis of nonhemorrhagic stroke who had angiography performed during their hospitalization were studied. Twenty of these proved to have other cerebrovascular disease or tumor upon further review. An additional 148 cases had to be discarded because of missing radiographs or inadequate or unsatisfactory angiographical studies. Thus a final total of 296 patients (190 male, 106 female) was available for analysis. Ninety percent of the patients had angiography performed within seven days of admission; none had the study more than 30 days after admission.
The racial distribution of the cases and the normal and abnormal studies are given in table 1. This racial distribution of patients compares favorably with the 1970 census of Hawaii. 10 The average age and age range of the Caucasian patients and Hawaiian-born Japanese were similar. The older age of the native Japanese probably represents survivors of the immigrant generation. 11 The preponderance of males in the native Filipino population most likely reflects the early labor immigration practices in Hawaii. 11 Except for the native Japanese and Samoan, the normal studies comprised roughly 50%, comparable to other series. 7 ' 12 -l3 The number of patients in the Korean, Puerto Rican, Samoan, native Chinese and migrant Filipino populations was too few for analysis. Those recorded had predominantly intracranial lesions. Intracranial and extracranial lesions 50% or greater were distributed as shown in table 2. As would be expected, extracranial lesions predominated in the Caucasian population. Comparison of the native Japanese and Hawaiian-born Japanese with the Caucasian population utilizing a chi-square analysis revealed a significant difference (P < 0.05) between the ratio of the frequency of involvement of the extracranial and intracranial vessels. On the other hand, no such significant difference was found when the native Filipino, Hawaiian-born Chinese, Hawaiian and part-Hawaiian populations were compared with the Caucasian population. Similar results also were found when extracranial and intracranial occlusions were studied (table 3) . To further test the difference between our Caucasian and the native and Hawaiian- born Japanese populations, comparison was made with the Minnesota and Kyushu populations reported by Kieffer et al. 7 regarding the ratio of the frequency of extracranial and intracranial occlusions of 50% and 100%. No significant difference was found (P < 0.05). Regarding the type of extracranial carotid stenosis, the Hawaiian-born Japanese and Chinese had a higher incidence of ulceration compared with the Caucasians (table 4, fig. 1 ).
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Discussion
Intracranial patterns of cerebral atherosclerosis in native Japanese have been documented with autopsy studies.
14 ' 1S One Japanese series 16 of 74 cases of cerebral infarction also studied extracranial lesions and found only two cases of extracranial internal carotid thrombosis. Angiographical studies of native Japanese populations reverse of the pattern found in Caucasians. Our angiographical study reveals the ratio of the frequency of extracranial and intracranial lesions in Hawaiianborn Japanese as being similar to native Japanese and statistically different from the Caucasian population. Heyden et al. 19 suggest that there is a difference in the pathogenesis and etiology of the vascular disease in patients with extracranial and intracranial lesions. Dietary factors in stroke are being intensively studied in various Japanese populations. 10 Little appears to have been reported on stroke in Chinese and Filipino populations, particularly regarding incidence of intracranial and extracranial lesions. Comparison of cerebrovascular disease in Chinese and Japanese populations by Chin 21 showed no difference regarding the incidence of thrombosis. In a Singapore study" the predominantly Chinese population had mostly thrombosis and, interestingly, TIA appeared to have greater incidence in the vertebrobasilar rather than the carotid territory of the brain. The mortality study of various populations in Hawaii by Bennett et al.
s revealed a high incidence of cerebrovascular disease in Chinese and Filipino men thought by the authors to be on the basis of hypertension rather than atherosclerosis. They also found the highest rate of cerebrovascular disease mortality among the Polynesians. In our study, the Hawaiianborn Chinese and the Filipino populations had a ratio of frequency of extracranial and intracranial lesions similar to the Caucasian population. The limited number of Hawaiian and part-Hawaiian patients studied also had a Caucasian pattern.
Since a detailed review of the entire clinical record was not carried out in this project, no effort was made to specifically correlate the angiographical findings with the clinical stroke syndromes.
Conclusion
Patients hospitalized in the three major Honolulu hospitals over a five-year period with a final diagnosis of non-hemorrhagic cerebrovascular disease and who had angiography of the carotid system were studied regarding the pattern of extracranial and intracranial lesions. A significant difference was found between the ratio of frequency of involvement of the extracranial and intracranial vessels in Caucasian and that in the Hawaiian-born Japanese populations, similar to that reported by others in native Japanese populations. On
